T his paper analyzes the impact disruptive technologies, such as artificial intelligence (AI), big data, the internet of things, and blockchain, upon conventional banking professions and skill sets. Our conclusions are based upon a large array of data collected over the course of a survey of highly qualified personnel conducted in 2017-2018 using text mining, case studies, and expert interviews. The changing requirements for workers and to their competences were assessed taking into account the level of technological development (including the use of relevant products and services by Russian and international companies) as well as the probability of Keywords: 21st century skills; job automation; banking professions; breakthrough technologies; competences for the future certain professional skills being substituted by automated solutions in the medium term. The results indicate that impact of technologies upon various functional segments of banks' operations is varied. While most of the analyzed professions are evolving towards broader functionality, others are sliding into the "obsolete" group. In the next few years, automated systems will take full responsibility for data collection and its initial analysis, though they will not replace bank personnel fully given that they simply remain tools that help boost workers' productivity and efficiency, extend the information base, accelerate decision-making, cut costs, and reduce risks.
I n recent years many financial organizations have turned into advanced "laboratories", testing grounds for cutting-edge technologies more conservative (or less flexible) organizations hesitate to apply. Many banks have already started to optimize their personnel responsible for handling paperwork and performing routine cognitive tasks, such as tellers, cashiers, controllers, call center operators, client and credit managers, analysts, and consultants. If ten years ago a major problem of the banking sector was optimizing bank branches, now abandoning this format altogether is on the agenda. Financial organizations are trying to morph into autonomous high-tech ecosystems with the smallest possible number of staff. The application of digital technologies is causing major changes in skill requirements: the demand for new professions is on the rise, while many of the existing jobs are becoming obsolete. The very meaning of the concept of "profession" is changing: the set of competences a worker trained for in a specific profession is expected to cease being definite and static; competency profiles are changing in line with technological and organizational changes, turning into "dynamic portfolios". Accordingly, quantitative measures are no longer sufficient for predicting companies' personnel requirements, while the role of qualitative techniques is increasing. Companies and their HR departments need to adopt the flexible career paths model, taking into account that workers may be transferred between the company's various units due to the full or partial automation of their jobs. The pace of change has been accelerating: the tasks workers have to accomplish are becoming increasingly complex, while predicting skill and competency requirements is steadily turning into an ever greater challenge. The lack of clear and adequate communications between employers and the education system results in the oversupply of workers with irrelevant competences, combined with a growing shortage of highly sought-after knowledge and skills. The paper presents the results of a study focused on assessing the consequences (actual and expected) of applying disruptive technologies developed in key digital economy segments (such as artificial intelligence (AI), big data, the internet of things, blockchain) in conventional banking professions related to the support of basic banking operations (the so-called back office). The analysis of changing requirements for workers and their competences took into account companies' current level of technological development (the application of various products and services, including pilot ones as well as the current demand for specific skills and competences), and the probability of various responsibilities being substituted by automated solutions in the next several years. It was concluded that professions may evolve at the same companies at different rates and technologies' impact upon various segments of banks' operations was sufficiently varied, which made managing human capital a much more challenging task.
Literature Review
Accelerated science and technology progress, along with growing uncertainty, dictate the need to constantly improve approaches to analyzing skills requirements to quickly meet the changing needs of the economy. The proliferation of AI technologies and products such as deep machine learning, natural language processing, computer vision, biometric authentication, smart agents, and personal assistants prompted the emergence of numerous studies analyzing the role of technological breakthroughs in changing the professional structure of the workforce. Among other things it was also caused by the rate of technological change: the time between the emergence of a technology and its mass proliferation is getting much shorter. Futurists discuss the probable arrival of a technological singularity -a hypothetical point in time when S&T progress becomes so fast and complex humans will be no longer able to comprehend it [Sandberg, 2010] . Analyzing the substitution of human labor by machines due to the application of robotics or AI technologies, in particular arrival of so-called "technological unemployment" has a special place in labor economics studies [Kim et al., 2017] . The main theoretical aspects of this phenomenon were addressed by classical economists already (see [Vivarelli, 2007] for more). One of the more radical forecasts concerned the evolution of professions represented in the US economy [Frey, Osborne, 2017] . According to the authors' estimates, technologies will develop so rapidly that in ten years' time up to 50% of workers will be pushed out of the labor market. The widening of the gap between highly-and lowly-skilled workers is predicted. Frey and Osborne's methodology was also applied in a number of other country-specific studies. For example, an analysis of computer technologies' impact on the Japanese labor market indicated a 55% probability of automation [David, 2017] , while in the OECD countries the relevant figures varied: in Korea the share of potentially automated jobs was 6%, and in Austria this figure was as high as 12% [Arntz et al., 2016] . These differences may reflect not just the level of investments in technological development, but also different levels of education, and different job structures in various countries. A number of studies in this area were criticized for not taking into account the diverse nature of occupation-specific responsibilities and tasks (they can be routine or creative, requiring the ability to deal with non-standard situations). Also, if technolo-gies' impact on the labor market is analyzed not in broad terms such as professions or occupations, but on the level of specific jobs, it turns out that only 18.2% of workers may be facing the threat of automation. The reason is that an average worker, regardless of their profession, performs numerous tasks that cannot be algorithmized, such as planning, problem solving, presentation, etc. [Arntz et al., 2017] . Also worthy of note are the studies by McKinsey and Boston Consulting Group (BCG) based on the US O*NET professions database data: according to them, at least 30% of professional responsibilities can be automated at the current level of technological development, while the number of working hours for employees whose professions will not disappear by 2027 due to the application of AI in the banking sector would drop by 29% [McKinsey Global Institute, 2017; BCG, 2018] . Despite the abundance of approaches, and the extensive critique [Ahmad, Blaug, 1973 , Colclough, 1990 , Psacharopoulos, 1991 , almost all attempts to predict national-level demand for skills are based on the so-called "manpower requirements approach" (MRA) [Hopkins, 2002] . In a number of variations it was applied in developed and developing countries alike, for example, in the US, the UK, Germany, the Netherlands, Italy, the Czech Republic, and France [Wong et al, 2004] . The MRA is a top-down approach: it is based on the assumption that increased output in an industry will lead to proportional growth of demand for all kinds of skills the industry requires [Williems, 1998] . The MRA's basic premise, and a major aspect of its criticisms is that workers do not change their activities. According to the basic methodology, "supply of workers specializing in other professions, even with similar skill sets" is unimportant for estimating possible supply/demand imbalances in a particular profession [El Achkar, 2010] . At the same time, many researchers stress that such forecasts are based on the erroneous belief that the amount of labor in the economy is set, while it has been empirically proved that increased productivity leads to economic agents' increased income, which in turn results in increased consumer and investment demand -which cannot be met without involving additional labor [Krugman, 2003; Sala, 2011; Walker, 2007] . Also, the approach under consideration does not pay sufficient attention to assessing technology's impact upon the nature and content of work in the scope of specific professions. Empirical studies in labor economics suggest that the current technological development leads not so much to the elimination as to the modernization of jobs [Kapeliushnikov, 2017] . Technological potential is frequently overestimated, while infrastructural, economic, regulatory, and ethic barriers hindering the dissemination of technologies are ig-nored. At the current stage, technology allows one to accomplish only a limited set of objectives, such as image, voice, and other biometric data recognition; assessing the probability of bankruptcy; analyzing data collected by various devices; predicting hardware faults, and so on. (weak artificial intelligence). Existing systems are not self-aware and do not have the ability to change themselves (strong artificial intelligence) [Bringsjord, Govindarajulu, 2018] . The problem of "interpretable artificial intelligence" has not been solved either. Automated systems cannot give feedback and explain the logic of making particular decisions to users, which is critical in areas such as healthcare, national security, and international law [Brynjolfsson, Mitchell, 2017; Gunning, 2017] . Thus, keeping in mind the limitations, in the near future technological development will probably contribute to carrying out specific job responsibilities more efficiently, rather than fully substituting workers. A shift from routine physical and cognitive operations (which in all probability will be carried out by machines and algorithms) to nonroutine ones is expected [OECD, 2017] . The digitalization of the financial services industry, along with the growth of the mobile banking segment and the fintech revolution are turning into important drivers for changing skill and competency requirements in the financial sector. The digitalization of key processes at banks allows one to cut costs and improve client experience. A growing number of banks' clients are willing to be served remotely. This is prompted by increased mobile internet usage, more convenient mobile application interfaces, the proliferation of contactless payments, and the growing number of banking products available online. Leading financial organizations are trying to turn into "high-tech companies with a banking license" by implementing their digital transformation strategies. A PricewaterhouseCoopers (PwC) survey showed that in 2017 consumers were quite comfortable with the "digital multichannel" model, i.e., they did not prefer any single channel for interacting with their banks (an internet browser or a mobile application). A similar survey conducted in 2018 indicated that a significant proportion of clients were switching to exclusively mobile banking [PwC, 2018] . Therefore, it becomes increasingly relevant not only to optimize bank branches' personnel, but also organize back office operations as efficiently as possible.
Methodology
Over the course of this study we used various quantitative and qualitative techniques including text mining, case studies, and expert interviews. To analyze the current state of the subject area and identify major skill and competency demand trends, the semantic analysis of academic papers and publications in industry-specific media on the future of the labor market was conducted, along with vacancies published on Russian and international websites such as job vacancy aggregators using the iFORA Intelligent Data Analytics System designed by the HSE Institute for Statistical Studies and Economics of Knowledge Gokhberg et al., 2017] . Additionally, a collection of more than a hundred case studies was assembled from open sources, reflecting the practices of applying technological solutions in selected areas by banking and other organizations. The case studies were analyzed in terms of full or partial substitution of "classic" banking professions. To obtain and generalize expert opinions, 60 in-depth interviews were conducted with representatives of the relevant professions and HR departments at the top five Russian financial organizations -experts in selected technology domains and corporate education. An expert interview guide was used, comprising 22 questions about the digital transformation of financial companies, the application of advanced technological solutions, staff training and retraining, future prospects for the banking sector's job market (including potential for automating the work), professions that were becoming obsolete, and new skill and competency requirements. A situation was modeled in the course of the study when banking organizations applied all breakthrough technological solutions available in the middle of 2018 in areas such as AI, big data, the internet of things, and blockchain. Organizations' previous experience in applying digital products and services was taken into account when analyzing changing requirements for workers and their competences, along with the probability of certain professional responsibilities being substituted by automated solutions in the next few years. This should prompt companies' skill requirements to match their new objectives and the need to either cut personnel, hire new professionals, or retrain the existing workers. Thirty back office professions were selected for the purposes of the study: positions that did not involve serving the financial organization's clients or partners directly. The choice was due to back office processes' suitability for being substituted by algorithmized solutions given their supportive functionality in relation to front office ones, and the relatively uncomplicated (in cognitive terms) nature of many relevant professions (such as supporting and processing business deals, administration, calculations, managerial accounting, bookkeeping, etc.) [Anagnoste, 2017] . Between three and five main responsibilities (functions) were identified for each profession. Open-source data was used for this purpose such as vacancies advertised on ma-jor Russian job aggregator websites (such as hh.ru, career.ru, finexecutive.com). Having compared the currently available technological solutions with the nature of back office workers' common responsibilities, conclusions were made regarding the potential for their automation, demand for new skills, and need to extend the range of competences.
Results
About 18,000 job vacancy descriptions published by top 15 Russian financial sector organizations in September-December 2018 found in the aforementioned open sources were processed in the course of the iFORA analysis using natural language processing and machine learning techniques. The text mining process comprised five main stages: primary natural language processing, syntacticsemantic analysis, subject modeling, structuring (clustering), and the identification of semantic patterns. All meaningful terms were automatically extracted from the texts, and then vector representations of the terms and documents were built by assessing similarity (proximity) of their meanings. Subsequent statistical analysis and data clustering allowed for projecting a multidimensional model of the required competencies landscape into a twodimensional semantic map illustrating the current demand for competences and skills (Figure 1 ). This map shows that even now employers in the financial sector are largely interested in jobseekers' digital skills, such as knowledge of programming languages and specific features of using them in the banking sector; experience with banking software; search optimization skills, etc. Sales skills are still in demand, including in the B2B segment, along with the so-called soft skills -workers' personal characteristics unrelated to specific subject areas, which affect their working style (communication, stress resistance, persistence, etc.). Legal, securities handling, and clerical skills were included in specific clusters. A detailed analysis of leading international and Russian banking and IT companies' practical experience in applying breakthrough technological solutions in areas such as AI, big data, the internet of things, and blockchain (among them were BBVA, JP Morgan Chase, Goldman Sachs, Credit Suisse, Wells Fargo, Amazon, Apple, Facebook, Google, etc.) allowed to build a comprehensive picture of the current state of technological development, and of technologies' application. On the basis of expert interviews and estimates made over the course of the case studies a "combined effect matrix" was built, demonstrating how and to what extent the main bank back office professions' responsibilities were going to change. It was shown that when banks apply digital technologies, carrying out a significant share of the currently relevant responsibilities would require an extended set of competences. Some responsibilities were facing the threat of automation, while others were not going to change significantly. The key trend was not the complete substitution or elimination of certain back office professions, but their uneven transformation, to a different extent and at different rates. A predictive estimate of combined effects of AI, big data, the internet of things, and blockchain technologies on selected banking professions is presented in Table 1 . Strategy analysts' and business analysts' responsibilities are the least susceptible to the impact of technologies and poorly suited for substitution since they are high-level activities that require systemic thinking. AI-based products would allow one to partially automate responsibilities related to implementing business strategies and optimizing business processes, but humans will remain responsible for drafting development plans. The development of automated systems and voicebased biometrics will contribute to the substitution of call centers' staff responsible for handling routine (standard) enquiries. Potentially these workers will move on to dealing with non-standard (conflict) issues and serving premium clients (e.g. as "concierges"). Due to the steady improvement of models' accuracy and the reduced decision-making time (occasionally to just a few seconds), the conventional responsibilities of risk analysts will be losing relevance. However, the changing of the existing and the emergence of new risks would require constant improvements of the assessment systems and approaches to minimizing their probability. Such workers will be mostly concerned with developing methodologies, since even testing and validating risk models, along with stress testing, would be gradually automated and become machines' responsibility -thus freeing time for human workers to develop more effective risk management tools. The automation of routine banking processes (processing legal documents, finding debtors, and their assets, etc.) already contributes to freeing a significant amount of distressed asset specialists' work time, which can be spent on more complex tasks such as negotiating with borrowers, cessionaries, procurers of non-liquid collateral, and so on. However, these responsibilities will also be substi- Note. The scan was conducted with particular using of the Russian language wording of the keywords. Baseline data is obtained from the HeadHunter jobs service (hh.ru). tuted by machines. In addition to having general and financial legal knowledge, distressed asset specialists would need to be able to easily handle not only existing databases but also emerging and potential sources of "useful" data and extract, process, and analyze new information including the mastery of big data mining techniques. The gradual automation of internal auditors' "manual" responsibilities (such as preparing audit schedules and proposing corrective action based on audit results for routine operations) will significantly simplify and make their work easier. However, non-standard situations would still require human attention. Also, auditors' responsibilities are established by regulatory authorities and relevant guidance for dealing with specific issues, which would slow down their transformation. Computerized data processing using cloud technologies, which relieves workers from huge amounts of hard "mechanical" work, leads to reduced demand for such economists' and accountants' responsibilities as collecting and structuring open-source data for subsequent analysis of the market and economic situations, borrowers' financial and economic activities, and other routine tasks such as conducting standardized calculations, preparing routine reports, control of tax payments and currency operations, monitoring business deals with one's own shares and bonds, and managing shortterm liquidity.
Таble. 1. Estimated Combined Effect of Prospective Technologies on Responsibilities of Banks' Back Office Personnel
In marketing, as in other areas where analytics plays an important role, responsibilities such as collecting information about user behavior, marketing strategy evaluation, and even drafting initial approaches to optimizing client communication channels seem to be best-suited for automation. This would completely relieve marketing analysts and integrated communications managers from manual analytics, but they will have to acquire basic skills to adjust relevant technologies to meet specific marketing needs and efficiently interpret solutions suggested by automated systems. Technologies applied in the field of law and legislation will allow one to automate such responsibilities as drafting documents, finding necessary information, drawing up model contracts, and advising on common issues. These functions will be transferred to chat bots and law robots. However, they will not be able to handle non-standard issues. The development of blockchain technologies and the introduction of "smart contracts" into daily practice will require changing the competency portfolio. Professionals who not only have legal knowledge but can also work with blockchain software code will be required. Compliance managers' responsibilities will change in similar ways. Technology will relieve these workers of routine operations and human contribution will be required only in non-standard situations as well as preparing summary opinions about compliance risks.
Conclusions
The results of the study give grounds to predict a significant, qualitative transformation of the skill sets the financial sector's workers will need to have following the application of breakthrough technologies. Semantic analysis of academic publications and the industry media, case studies reflecting best practices for applying such technologies, and information collected over the course of expert interviews at leading Russian financial sector organizations lead to the following conclusions: Artificial intelligence is a priority for banking operations' digital transformation the world over [Accenture, 2018; Bain&Company, 2017; Financial Brand, 2018; Financial Times, 2018] ; it radically changes the collection and analysis of information about clients, investment targets, funding sources, and so on. At many banks such technologies help reduce the time required to serve clients, plan call centers' workload, identify questionable transactions, for credit scoring, analysis, predictive modeling of early deposit withdrawal risks, algorithmic trading, and so on. Advanced models have the ability of perception, which allows them to produce impressive results on the pilot project level or when performing routine operations. However, the lack of cognitive abilities makes the full substitution of human intelligence with machines impossible. Big data analytics is turning into a key competence, defining banks' future competitiveness, making the mass personalization of services possible and accomplishing most of banks' objectives (such as predicting client behavior, optimizing product lines, assessing default risks, etc.). The internet of things can be applied in all areas where there is a need for remote monitoring of various objects' state and to collect data for predictive analytics, such as production facilities (smart production), retail, healthcare, urban planning and logistics (smart cities, smart transport, smart parking lots), and construction (smart homes). The internet of things allows banks to move to a new level of understanding their clients' needs through collecting and analyzing additional data about their behavior and preferences. The adoption of blockchain systems in the banking sector, trade financing, logistics, by public authorities and in other areas will eliminate the need to verify, duplicate, and backup data. This, in turn, might lead to the disappearance or transformation of "intermediary" professions related to data checking and verification, such as auditors, notaries, factoring and credit history specialists, and others. So far blockchain remains at the experi-mental stage with a number of issues (first of all regulatory ones) remaining unresolved. However, numerous financial sector companies, retailers, and transport and logistics operators are actively testing projects based on distributed registry technologies, thus creating and promoting demand for blockchain specialists. Workers performing all kinds of banking responsibilities will have to work in a high-tech environment and deal with high-level tasks. This primarily implies developing relevant methodologies, modeling, and decision-making based on advanced analytics.
In the future workers will need to constantly extend and "reconfigure" their skill set (competency portfolio) to match the newly emerging responsibilities. Therefore, various soft skills are becoming particularly important, which allow professionals to adapt to changing markets and technologies.
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